In response to a high incidence of motor vehicle accidents among teens, states have adopted policies that broadly mandate restrictions on novice teen drivers, including more prelicensure education and supervised driving as well as postlicensure curfews and restrictions on the number of passengers. By making it costlier to obtain a driver's license and reducing the benefits of a license by limiting driving hours and restricting passengers, graduated driver licensing (GDL) may also alter the cost of activities that are complementary to driving. This research explores the unintended consequences GDL laws may have on the labor/leisure tradeoff of teens, as it alters the return to market work and the benefit of leisure. The results suggest that approximately half of the decline in teen labor force participation since 1995 can be attributed to the restrictions associated with graduated driver licenses.
Introduction
In response to a high incidence of motor vehicle accidents among teens, states have adopted policies that broadly mandate restrictions on novice teen drivers. By 2012, all states had adopted graduated driver licensing policies that require additional pre-license driving experience and impose restrictions on teen driving in the initial post-licensing phase by either restricting driving at night or limiting the number of passengers, or both.
These programs, known as Graduated Driver License programs (GDLs), were designed to improve safety, and by many measures they were successful on this front. Research has found consistent and sizable reductions in accidents involving teen drivers (Grabowski and Morrisey, 2001; Dee, 2001; Eisenberg, 2003; Dee, Grabowski and Morrisey, 2005) . These findings are consistent both with the notion that GDLs may reduce teen driving by delaying teen licensing and that they improve driving skills and performance among young teens who do obtain their licenses (Masten, Foss and Marshall, 2011) . The adoption of GDLs is credited with reducing fatal accidents among teen drivers between the ages of 15 and 17 by as much as 5.6%, with no conclusive evidence that the restrictions simply delayed adverse driving outcomes until the unrestricted driving phase (Dee, Grabowski and Morrisey, 2005) .
In addition to improving safety on the road, there is, however, the potential that GDLs have unintended consequences. Sivak and Schoettle (2011) find that the share of 16-18 year olds with a license has fallen more than 20 percentage points during the time period of GDLs and that, combined with restrictions to independent driving during teen years could alter a number of other behaviors. 1 By making it costlier to obtain a driver's license and reducing the benefits by 1 limiting driving hours and restricting passengers, GDLs may also alter the cost of activities that are complementary to driving.
In particular, GDLs may alter the labor-leisure trade-off of teens. The impact of GDLs on teen labor force participation depends on the effect these restrictions have on the relative costs of teen work and leisure activities. Although both work and leisure are complementary to driving, if teens rely heavily on driving as the means of flexible transportation to and from work, GDLs may serve as a deterrent to work by making it costlier to obtain a driver license, thus potentially delaying licensure, and by limiting the driving hours and ability to carpool. In this paper we explore the possibility that these GDL restrictions, which were ushered in by concerns of safety, may also alter the work behavior of teens.
There are a sizable number of studies evaluating the benefits of work for students in high school, which is the group subjected to GDLs. In general, the research has focused on the shortterm impact of work on academic achievement and the longer run labor market outcomes.
Studies suggest that moderate hours of work during high school do not interfere with, and in fact may enhance, academic performance. Oettenger (1999) finds that moderate work during high school is associated with increases in grades. Working more than twenty hours per week, however, reduces academic performance and, particularly among minority students, has substantial impacts that noticeably lower grade point average and class ranking. The evidence regarding the impact of student work on later labor market experience is fairly consistent. In particular, early studies suggest that work during high school translates into higher wages in early adulthood (Meyer and Wise, 1982) ; they estimate the return to high school work to be nearly 3% higher wages for each year worked in high school. Later work has confirmed similar effects on wages (Ruhm, 1997) and these patterns appear to persist nearly 10 years after high 2 school graduation (Carr, Wright and Brody, 2006) . There is, however, some concern that the link between high school work and later labor market outcomes may be driven by sample selection (Hotz et al., 2002) .
Exploiting variation in the adoption of GDLs and their provisions across states and over time, this analysis examines changes in labor force participation and work hours among teens between the ages of 15 and 18. With this focus on labor-market behavior, we extend the analysis of standard features of GDLs to incorporate work exemptions designed to relax driving restrictions for employed teens. The findings suggest that GDLs significantly lower teen LFP, from both a statistical and an economic perspective. Work exemptions offset a small portion of the decline, with the impact of work exemptions being larger for females than for males.
I. Background

Graduated Driver License Restrictions
Teen drivers face automobile fatality rates three to four times that of middle-aged drivers (Morrisey, Grabowski, Dee and Campbell, 2006) , a fact that has not gone unnoticed by policymakers. Teen fatalities may result from a lack of experience among young drivers, and the consequences of inexperience may be especially salient for nighttime driving, which presents increased risks due to reduced visibility and the presence of impaired drivers. However rather than simply inexperience, it may also be judgment and lack of caution that account for the disproportionately high rates of driving accidents involving teenagers. Teen drivers may also be more easily distracted by companions, music, or cell phones.
3
In response to the high rates of serious accidents involving teen drivers, states raised the minimum driving age and introduced Graduated Driver Licenses (GDLs). 2 Designed to improve driver safety and skill, GDLs place restrictions on young and inexperienced drivers by requiring additional supervised driving practice and limiting driving in difficult situations. Most GDL programs define three distinct licensing phases, the first of which is a permit-based instructional period (Insurance Institute for Highway Safety, IIHS, 2008) . This phase typically requires that the driver pass a written examination and begin a supervised driving period. The second licensing phase, and the one that is the primary focus of this research, is a restricted-license driving period that begins when a driver completes her supervised permit period and is below the age of unrestricted driving. During this phase, GDL laws typically limit either the nighttime hours that a new driver can be on the road or the number of passengers that may accompany a teen driver or both.
The majority of passenger and driving-time restrictions were adopted by states during the 1990s and 2000s. By 1999, 24 states had implemented some form of a GDL, with the remaining states adopting their driving restrictions by 2012 (See Figure 1) . The final phase of graduated licensing is the unrestricted phase. Generally, between the ages of 16 and 18, states with GDLs will allow teens to drive without hours or passenger restrictions. 3 A large number of states allow exemptions for work, with some states requiring signed documentation from one's employer and other states being more lenient. The variation across states in the types of GDL restrictions, restriction age, the timing of implementation, and the enforceability of GDLs is utilized to 2 Recently states have begun to impose penalties for texting or talking on cell phones while driving. In some states, such as Colorado, these laws are more restrictive for teen drivers than adult drivers. 3 The one exception is Idaho, which lifts its passenger restriction at age 15 ½, and its hours restriction at age 16. Teens in Idaho are allowed to obtain their permit at 14 ½ and their license at age 15.
identify the effects of driver license restrictions on teenage labor force participation (See Table 1 for restriction information by state).
Labor Force Participation by Teens
During this same time period, there was a significant decline in teen labor force participation. In 1995, slightly less than half of teens were participating in the labor force. By the end of the analysis period, in 2015, that rate had fallen to 30%, a nearly twenty-percentage point decline. While prime age LFP declined slightly during this time period (3%), the decline was more than fifteen times larger for teens ages 16-17 and eight times larger for teens age 19-20 (see Figure 2 ). 4 After almost two decades of decline, the participation rate of teens ceased its decline after 2011 and has leveled out at around 22% for teens aged 16-17 and around 48 percent for teens aged 19-20, while the rate of decline for prime age LFP has continued its slightly negative trajectory.
There has been no definitive research to explain this decline. Aaronson et al. (2007) suggested that the increased returns to education has led to increases in school enrollment and lower probabilities of working while in school. Frisvold and Pitts (2018) found that College Merit Aid programs alter teen labor supply; however, the variation across states works to mitigate the effect on the national aggregates. Smith (2011) suggests that adults have crowded out teens in the low-skilled labor market, contributing between three to five percentage points of the decline in teen LFP, due to the increased occupational polarization driven by the declining cost of computerization, and automation. This is consistent with the findings of Aaronson et al. (2007) , who find evidence that demand for teen labor is highly elastic. This suggests that the 5 impact of driver restrictions may not be limited to just the supply side if the GDLs also increase the cost of employing teens.
This goal of this research is to explore potential links between the observed decline in LFP for teens and the introduction of GDLs. As shown in Figure 1 , the timing of both of these outcomes is suggestive of a relationship. The decline in teen LFP relative to prime age increases with the increased number of states enacting GDL legislation. Furthermore, the relative decline begins to flatten out in 2011, when the number of states with GDLs approaches 51.
II. Data
Detailed information on the GDL restrictions, discussed above, are obtained from the Insurance Institute for Highway Safety (IIHS 2015) . The IIHS compiles and releases summary data that include the date of adoption of GDL restrictions and provides detailed state-by-state information on the minimum age at which a driver's license may be obtained, restrictions on the number (and age) of passengers that may accompany a teen driver, and the time any restricted driver curfew is in effect. This document contains information on the status of the state GDL system in 1995, and it details any changes in the plans that have occurred since then.
The timing of the adoption of GDL restrictions is concentrated in the 1990s and 2000s.
There are, however, nine states that introduced restrictions before 1995; for seven of them the characteristics of the restrictions prior to 1995 are unknown other than that it existed. Thus our analysis begins in 1995. Table 1 provides a brief description of the GDL plans by state, including the year of introduction, the current minimum driving age, hour and passenger restrictions, and information on work exemptions. The restrictions on driving hours vary from states that require teen drivers to be off the road by sunset to those that only restrict teen driving after 1 a.m.
Passenger restrictions vary from states that do not allow passengers at all to those that allow up to three passengers. Figure 1 summarizes the number of states with GDL restrictions by year. As of 1995 eight states already had restricted nighttime driving for new teen drivers. By 2015 all states, as well as the District of Columbia, have some sort of GDL restriction, with 50 states restricting driving hours and 47 with a passenger restriction.
Given that our interest in GDLs is related to the potential impact on the teen's labor/leisure trade off, it is also important to have information on whether a state allows for a work exemption from their GDL restriction. This information is not collected by IHHS and was, instead, obtained from each state's website on teen licensing. (See Appendix One for state DMV citations). However, historical information on the work exemption options were not available, so the current status is assumed to have been in place since the creation of the GDL.
In general, 37 states provide some sort of work exemption to their GDL restrictions.
Twenty-nine of those states do not require any documentation of work schedule, while 7 states require the teen driver to have a note from their employer in the car. One state requires a note from parents to be in the car. If no note from an employer was required, a state is classified as having a minor work exemption. The seven states that require a note from the employer, Data on labor force activity is obtained from the Current Population Survey (CPS), a nationally representative survey of 60,000 households each month. The survey provides demographic, education, and labor force information for the civilian non-institutional population.
The survey collects information from households 8 times over the course of a 16-month horizon (4 months surveyed; 8 months off; 4 months surveyed).
The CPS includes detailed questions on labor market outcomes, including whether the individual is participating in the labor force (LFP), employed, and the actual hours of work in the previous week, if employed. Additional individual characteristics include age, race, and gender.
Summary statistics are provided in Table 2a . The sample of 15-18 year olds has somewhat more males (394,034) than females (358,600). The average age of both genders are almost 17 years old. There are also similar racial distributions, with each gender composed of approximately 12% non-Hispanic blacks, 15% Hispanics, 67% non-Hispanic whites, and 6% others. The labor force participation rate is 38% for both genders, but males work 20.5 hours, conditional on hours > 0, while females work slightly less at 17.9 hours.
We merge details of the state GDL programs with the CPS based on the reported state of residence. Unfortunately, age information in the CPS is limited to integer age, with no direct information on date of birth. Given that these laws can impact individuals aged one month apart very differently, the empirical model assigns each individual a probability distribution for their age at each survey date (and hence their date of birth) as described below.
IV. Empirical Model
We use monthly Current Population Survey (CPS) data from January 1995 through December 2014 to estimate the impact of GDL restrictions on labor market decisions for individuals with reported ages 15 to 18 that have information on labor force outcomes. We assume three different models can describe the relationship between the explanatory variables and the outcomes of interest. The models differentiate among classes of individual exposure to GDL restrictions. The first model describes the relationship for individuals who are currently subject to some type of GDL restrictions (class R). The second model applies to those who were formerly subject to some GDL restrictions but currently are not subject to any restrictions (class F). The third model applies to those driving-eligible individuals who were never subject to any GDL restrictions (class N). We use the individual's current state of residence to describe their exposure to GDL restrictions at all eligible driving ages, that is, we assume each individual has resided in the state that they reported at the time of the CPS interviews since they attained the minimum age to drive.
The CPS data do not contain information on the exact date of birth. Because only integer ages are reported, the respondent's exact age is not known and we cannot assess precisely their current or previous exposure to GDL restrictions. To overcome this limitation, we exploit the fact that, for many respondents, we have up to 8 months of observations in the CPS and this allows us to more narrowly bracket the birth month. We limit the analysis to individuals whose reported ages in all of their CPS interviews were consistent across all survey months (e.g., no one ages by more than one year in any 12-month span). We merge these ranges of birth dates with the state-level monthly natality files from the Centers for Disease Control and Prevention. For each month we know the number of children who were born in each state. 5 We then add up the number of births that took place in each month for each individual's range of possible birth months in their state of residence (assuming that half-months had half the number of births that took place in that month). We then assume that the probability the individual was born in each of those months equals the ratio of the number of births in that particular month to the total number of births that took place within her range of possible birth months. This allows us to assign a probability (often 1 or 0) to whether she was 10 restricted by GDL laws, formerly restricted or never restricted at each month of her being observed in the CPS datasets. The weighted average of GDL exposure probabilities are shown in Table 2b . In general, the sample is nearly evenly divided among the three types of exposures.
Let an individual's current GDL status be denoted by R, F, and N, where R signifies that the individual currently faces GDL restrictions, F denotes that she currently is not restricted but formerly did face GDL restrictions, and N means that she never faced a GDL restriction. Let ( , ) be the probability individual i faced GDL restrictions at date t calculated using the method just defined. It is a function of an information set in the CPS data that we denote by Ω(i).
Similarly, ( , ) is the probability that the individual formerly faced GDL restrictions but currently (at time t) does not face GDL restrictions. The probability that the individual never faced GDL restrictions is given by ( , ) = 1 − ( , ) − ( , ). Let each of the three regression functions for each outcome y(i,t) be given by In many cases, because precise age is not known, we do not know exactly which GDL regression model is appropriate. However, since we do know the probability for each model at To calculate the effects of the various GDL restrictions, we compare the regression functions of one GDL restricted group to one of the other two groups. Suppose the treatment group is the currently restricted group, group R, and the comparison group is the never restricted, group N. (Making comparisons between any other two groups follows the same approach). Let be the estimated impact of the GDL restrictions for a state. We define this impact for the currently restricted versus the never restricted as:
Define � as the weighted mean of the explanatory variable vector in the state, using the probability of being in the currently restricted group for each observation as the weight (i.e., we use the ( , ) ′ for those individuals residing in the state to construct the weighted average of the X's). 6 With very early adoption of GDLs, two states never had unrestricted drivers during the sample time frame, and those states are deleted from the calculation of effects since the counterfactual of teens untreated by a GDL was never observed. 7 We do include these two states in the estimation of the regression model.
This estimated impact of GDL restrictions for the state reflects the distribution of the characteristics of GDL restricted individuals. Note that this effect incorporates the possibility that time effects or time-varying state characteristics impact currently-and never-GDL-restricted individuals differentially, so it is a generalized difference-in-difference definition of the GDL impact in that state.
To fully understand the impact of GDLs on teen labor force behavior, we classify each state's GDL restrictions into one of three groups depending on whether or not the state permits exceptions to its GDL laws for "covered" youth commuting to or from work. States that allow no exemptions for work-related travel comprise the first group. The second group consists of states 13 that allow exemptions but require a strict verification of work activities; the third group allows exemptions for youths driving to and from work but their work-verification policies are fairly lax.
We report five types of effects that aggregate across the state-specific effects described above. The five effects are for: 1) all states with any type of GDL, 2) states with GDLs that had no work-related exemptions, 3) states that allowed for work-related GDL exemptions, 4) states with a strictly defined GDL work-related exemption, and 5) states with work-related exemptions that were less imposing. Each of these five effects corresponds to a weighted average of the state-specific GDL effects for those states falling into each of these categories, so these five effects often include many of the same GDL restricted states. The state-specific weights are defined as the sum of the probabilities of being currently covered within the state across all individuals and time periods. 8 When we compare the 'formerly GDL-exposed' to the 'neverexposed', we use the state specific sum of the probabilities of being a formerly-exposed individual (the ( , )'s) as the weights to construct average effects from the state-specific effects.
We estimate this model by OLS. Since we include monthly time dummies, state dummies, and state-specific linear trends, we cluster the standard errors within states at each month in time. 9 The estimated effects are linear combinations of differences in coefficients between two of the three sets of regression coefficients, where the multipliers for the linear combinations depend on averages of the explanatory variables for the treated group as described 14 above. We use standard analytic formulae for linear combinations of estimated coefficients along with the estimated variance-covariance matrix to calculate standard errors of the effects.
V. Results
Labor Force Participation
As noted earlier, our empirical strategy provides a comparison of the predicted probabilities of participating in the labor force for a fixed population when exposed to graduated driver licensing (either currently or previously) versus the predicted probability of labor force participation with no such restrictions. More specifically, we calculate the predicted probability of labor force participation for a person who had been exposed to a GDL with a particular form of GDL work exemptions to the predicted labor force participation probability for an otherwise identical, counterfactual, individual who did not face a GDL restriction. Since we have detailed state effects in our estimation models that differ by the type of exposure to a GDL, we can only construct counterfactual, non-exposed individuals in the set of states that switched from no GDL restrictions to having GDL restrictions over the course of our sample period. The results of our initial model, reported separately by gender, are shown in Table 3 .
The first two columns of Table 3 compare the predicted probability of labor force participation for the teens currently covered by GDL programs to those not who are never covered. Each row presents differences in predicted probabilities for one aspect of a GDL, beginning with simply comparing teens in states with any GDL to teens in states in years without a GDL. In general, the presence of a GDL reduces teen labor force participation for those covered by GDLs relative to those that are not, with the impact for males being slightly larger than for females. Specifically, LFP is 7.1 percentage points lower for males who are impacted by a GDL as compared to unaffected males; being affected by a GDL results in a decline in LFP for female teens of 5.4 percentage points.
Some states tried to mitigate the negative impact of GDLs on teen LFP by exempting teens from driving restrictions while travelling to work, and the presence and type of work exemptions impact teen LFP in the expected manner. As shown in the remaining rows of table 3, these exemptions diminish the effect of GDLS on teen LFP, but the effects differ notably by gender. For both males and females, the impact of GDLs with no work exemption on LPF is larger in magnitude than the impact in states that have a work exemption in place. The work exemption effect is much larger for female than males; i.e. young females seem relatively better motivated to respond to their state's GDL work exemptions. It is important to note that the configuration of states does change across evaluations of the various forms of exemptions to the GDL restrictions.
The strictness of the work exemption also matters, although for males, the magnitude of the difference between strict and weak work exemptions is small. Male teens affected by GDLs with strict work exemptions (i.e. those that require strict verification of work activity by requiring written confirmation of work from an employer) exhibit only slightly smaller reductions in LFP as compared with male teens in states with less 'costly' work exemptions that require no such documentation. Specifically, relative to teens facing no GDLs at all, the reduction in male LFP in states without exemptions is 7.5 percentage point; this impact falls to 7.2 percentage point with strict work exemptions, and to 6.8 for states with minor work exemptions.
The impact of work exemptions on female teen labor supply is much more pronounced.
Females in states with GDLs without any work exemptions are 8.9 percentage points less likely to be in the labor force than females in states with no GDL restrictions. The presence of a work exemption results in a LFP that is only 4.6 percentage points less than unrestricted female teens.
This suggests that the presence of a work exemption matters substantially for females. One possible factor is the work schedule for the industries preferred by females. According to the American Time Use Survey, the leisure and hospitality industry, which employs a greater share of employed teen females relative to the share of employed teen males, has more employees working during the hours of 9:00pm and 2:00am (in the period 2003-2007) than any other industry, at 15 percent. The industries where the share of employed teen males dominates the share of females, manufacturing as well as finance and business services, there are approximately nine and five percent, respectively, working during those hours. 10
The last two columns of Table 3 compare teens formerly covered by a GDL to teens never covered by a GDL. As labor force participation appears to be diminished in the presence of driving restrictions, this analysis sheds some light onto how these teens will respond once the driving restrictions are lifted. It is possible that these teens have developed habits in driving and work behavior that will persist in the absence of restrictions or that the demand side of the labor market has diminished for teens. Comparing teen drivers who aged out of the restrictions in their states to counterfactual drivers of the same ages that have never faced GDL restrictions in the same states at those same points in time, the results in Table 3 provide evidence that reductions in LFP from GDLs persist beyond the restricted driving period. 11 Although somewhat smaller than the initial effects, the reduction in LFP associated with being a formerly restricted driver is 17 still substantial. Restricting access to the labor force at younger ages has lasting effects in the immediate year(s) after the teens age out of the GDL program.
Sensitivity Analysis
While the results in Table 3 focus on the extensive margin, the analysis in Table 4 focuses on hours of work, conditional on hours being greater than zero. These results suggest that the limiting behavior of GDLs is on the extensive margin, as, especially for males, if a teen works in a state with a GDL (with or without a work exemption), hours of work are actually higher than for those that are not covered. It could be that, because of the increased cost of getting to work, once this cost is incurred, teens will work more hours. Alternatively, it could be the case that those choosing to work in the face of GDL restrictions are those who would have worked more hours even in the absence of GDL restrictions; those exiting (or choosing not to enter) the workforce because of the GDL might have lower work commitments.
Given that metropolitan areas, on average, have relatively better access to public transportation than non-metropolitan areas, the above analysis was repeated to see if the more rural population was driving the results. The results, shown in Table 5 , suggest that this is not the case. The coefficients, for the most part, are relatively similar in magnitude to the overall results, with some weak evidence that young females are more affected by GDL restrictions in nonmetropolitan areas. The lower precision in the results for the non-metropolitan areas reflects the smaller sample size within the non-metro areas.
In Tables 6A and 6B , we explore the implications of the methodology used to assign an individual's age. The first two columns of each table use the preferred weighted (probabilistic) prediction of GDL status shown in Table 3 , while in the last two columns everyone is assigned their integer age plus six months to determine "exact" exposure to the GDLs. In Table 6A , the comparison is between covered and never covered. In general, the coefficients are smaller than the preferred methodology for males, while the coefficients for females are slightly larger than with the preferred methodology. The results in table 6B, for the formerly GDL exposed versus the never exposed, follow a similar pattern. In general, the unweighted method typically yields less precision.
VI. Robustness
There is concern that the implementation of GDL laws could be correlated with other factors in the state, such as changes in the value of home-time, changes in parenting style, and/or changing economic conditions that could impact teen labor force participation.. It is plausible that as parents have become more involved in their children's lives, (i.e. as 'helicopter parents'), that this could simultaneously influence the passage of the driver license laws and the likelihood of teen participation in the labor force, leading to biased estimates. However, the rise in involved parenting began to take place well before the introduction of the GDL laws studied here, as evidenced by the term "helicopter parent" being coined in 1990 by Cline and Fay (1990) .
The value of home-time has also changed with the introduction of on-line gaming and streaming.
If teens reallocated their leisure toward home-based activities, driving restrictions would raise the price of work relative to leisure, strengthening the relationship between GDLs and labor force reduction. Such a relationship is unlikely to be driving the results in our analyses since most of the innovation in home entertainment took place during the latter part of the first decade of the 2000s, after most states had implemented GDLs. For example, Netflix began offering hybrid plans with streaming and DVD rentals in 2007, but streaming-only plans did not come about until 2011 (Littleton and Roettgers, 2018) . Regardless, given the geographic and time dispersion of the introduction of the GDL laws, it seems unlikely that state specific changes in parenting styles or changes in the value of home time would impact labor force participation in such a way that would be related to the timing of the introduction of GDL laws.
To test whether changing economic conditions impacting employment could be a factor in the results, a placebo test was performed on 66-69 year olds, a group that would likely be as much, or more, vulnerable to changing economic conditions and are also much less likely to have a child in the driving age group than prime-age adults. To that end, the data was normalized such that 67-year olds were treated as 16-year olds and everyone was treated as if they were a teenager in high school. Then the same model that was used for the teenagers was estimated for the older sample. The results differ dramatically from those for teenagers, with only small, statistically insignificant impacts on LFP and hours. For females, the signs were reversed from the results for the teenagers, suggesting that GDLs increased employment for older females.
These results might suggest that teenagers and older workers are substitutes. In summary, there were no statistically significant or large effects of the placebo law changes for this older population, reducing concern that unobservable changes in state labor markets correlated with GDL adoption might be driving our results.
VII. Conclusion
The results of this research are summarized in Figures 2a-2c . Limiting the analysis to states that had periods of time both with and without GDL restrictions, one can see that the overall LFP rate dropped from above 45% to below 30% in 2012. The results of the analysis suggest that approximately half of this decline (8 percentage points) can be attributed to the restrictions associated with graduated driver licenses. It appears that the gap was exacerbated by 20 the great recession, perhaps as firms has increased availability of older workers that did not face any driver restrictions, suggesting that the higher elasticity for teen employees found by Aaronson et at. (2007) plays a role here as well. Figures 2b and 2c separate out the impact by gender, but the results are similar for both groups.
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